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(54) METHOD FOR CORRECTING NON-COMPOUND MYOPIC ASTIGMATISM 
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tunnels (1) of the cornea (2) spaced at a predetermined distance from each other in the 
meridian of the maximum refractive force. As a result, the anterior layers of the comea 
sag with the implant, so that the optical center (4) is flattened in the meridian being 
corrected, and the refractive force of the meridian decreases. The refraction effect 
depends on the distance from the tunnels to the optical center of the comea and the cross- 
section of the implants. Effect: the method assures a reliable fixing of the implant 
without disruption of innervation of the comea. 1 ill. 



The invention relates to medicine, and in particular, it deals with ophthalmology. It can 
be used for correcting non-compoimd myopic astigmatism. 

It is known to correct the myopic astigmatism by carrying out the interlayer refraction 
meridian tunnel keratoplasty. This method comprises of inserting band-shaped implants 
into the meridian tunnels of the comea in the meridian of the maximum refractive force, 
with subsequent weakening of the meridian with cuts on the comea with the aim of 
enhancing the refraction effect. 

The disadvantages of these mediod are as follows: the need to increase the number of 
implants and to make the weakening cuts as the myopic astigmatism being corrected 
increases; involvement of substantially the whole comea in the operation zone (in the 
meridian of the maximum refractive force), except for the optical center 6 mm in 
diameter; a decrease in the mechanical strength of the comea because of weakening cuts 
made through 95 to 98% of its thickness; and inadequate efficiency of the method with a 
high degrees of astigmatism. 

It is knovm to correct the myopic astigmatism by making deep and long cuts in the 
peripheral part of the comea (arc-shaped cuts) and by implanting alloplastic transplants of 
the dried comea in the cuts. 

This method has the following disadvantages: problems with the attachment of the 
alloplastic transplant; possibility of its loss and resorption; intersection of nerve fibers, 
de-innervation of the comea and reduction of its mechanical strength by the arc-shaped 
cuts; a limited refraction effect of this operation. 

It is an object of the invention to weaken refraction of the comea in the meridian of the 
maximum refractive force. 

This object is accomplished by inserting band-shaped implants of a predetermined cross- 
section into two opposed arc-shaped (sector-shaped) tunnels of the comea spaced at a 
predetermined distance in the meridian of the maximum refractive force. As a result, the 
anterior layers of the comea sag with the implant, so that the optical center is flattened in 
the meridian being corrected, and the refractive force of the meridian decreases. By 
varying the position of the tunnels with respect to the optical center of the comea, and the 
cross-section of the implants, refraction of the comea in a predetermined meridian can be 
changed to a predetermined extent. 
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The invention will now be described with reference to the drawings, in which Fig. 1 
shows the cornea with arc-shaped (sector-shaped) tunnels and Fig. 2 shows a change of 
configuration of the cornea after insertion of band-shaped implants into the tunnels. 

The method is as follows. Arc-shaped (sector-shaped) tunnels 1 are created in the cornea 
2 by means of a special device in the form of a thin injection needle having a circular 
bend of a predetermined circle diameter. The tip of the needle is blunted, so that the 
needle does not cut the cornea, but rather separates into layers. Four incisions of the 
cornea 2 to 3 mm long are made to a predetermined depth. Making the incisions'and 
forming the arc-shaped (sector-shaped) tunnels of the cornea are carried out in such a 
manner that their mid-portions coincide with the meridian of the maximum refractive 
force of the cornea. The tip of the needle is inserted into one of the incisions. By 
imparting slight oscillations clockwise or counterclockwise, the cornea is stratified up to 
the next incision. The second (opposed) tunnel of the cornea is formed in the similar 
manner. 

A band-shaped implant is inserted into the tunnel of the cornea by means of a bent needle 
and a thread. For doing this, a Nylon thread # 8-00 is inserted into the needle at the tip. 
The needle is inserted into the tunnel of the cornea through one of the incisions. The tip 
of the needle is caused to extend through the opposite incision. The thread is removed 
from the needle, and the empty needle is removed from the tunnel by moving it 
backwards. A band-shaped implant 3 is tied up to one end of the thread. By pulling the 
opposite end of the thread, the implant is inserted into the tunnel. Another implant is 
inserted into the opposite (second) tunnel in the same manner. As a result, the anterior 
layers of the cornea sag with the implants, and the optical center 4 is flattened m the 
meridian of the tunnel containing the implant. The refractive force of the comea in this 
meridian is thus reduced. 

Example. Female patient I. of 5 1 , Case No. 6397. 

Diagnosis: Myopic non-compounded non-reversed high-degree astigmatism, amblyopia. 
Operation date: 04/02/90 

Operation place: AGIUV Ophthalmology Clinic, Central City Hospital, Ophthalmology 
Department No. 1. 

Acuity of vision of the right eye 0.06 with correction cylinder 7.0 diopter, axis ISO"" - 0.3. 
Refractometry of the right eye: 0° myopia 0.5 diopter, 90*" myopia 0.8 diopter. 
Operation: 

Two band-shaped implants of 0.5 x 0.75 mm cross-section were cut out from the donor 
comea. The implants were stitched with thread at one end. 

After treatment of the operation field and anesthesia, the central area of the comea 6 mm 
in diameter was marked. Four radial incisions 2 to 3 mm long and 0.35 mm deep were 
made at 1 :30, 4:40, 7:30 and 10:30 clock positions. Two tunnels were formed through 
these incisions: 10:30 to 1:30 and 4:30 to 7:30, respectively. The threads attached to the 
implants were inserted into the tunnels, and the implants were inserted into the tunnels of 
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the cornea by pulling at the free ends of the threads. Then Dexazon with an antibiotic 
was administered under the conjunctiva, and an antiseptic bandage was applied. 

04/03/90 The first day after the operation. 

Moderate post-operational injection [sic!] of the eyeball; the cornea was transparent; the 
implants were transparent and had the regular semilunar shape. 

The eye became calm at the third day. Further observation showed a substantial change 
in refraction. The acuity of vision of the right eye was 0.2 to 0.3 without correction. 
Weakening of refraction in the 90° meridian was confirmed by ophthalmometry and 
refiactometry. 

Summary: the operation resulted in weakening of refraction in the 90° meridian, with 
acuity of vision achieved without correction, that was equal to the acuity of vision with 
the maximum correction before the operation. 

For forecasting the refraction effect, a physical and mathematical calculation of the 
operation was made, and a formula was proposed that allows the degree of weakening of 
refraction in the meridian being corrected to be estimated on the basis of the radius of 
curvature before the operation, the cross-section of the implant, and the distance from the 
arc-shaped (sector-shaped) tuimels from the optical center. 

Advantages of the invention: 

The desired refraction effect is achieved with the minimum handling of the transparent 
cornea. It is only the paracentral portion of the cornea which is involved in the operation, 
whereas the optical center of the cornea and its periphery remain intact. 

The mechanical strength of the cornea is not changed. 

It is now possible to achieve the target refraction effect by varying thickness of the 
implants and the distance from the tunnels to the optical center. 

It is possible to correct the non-compound myopic astigmatism up to 1 1 .0 diopter. 

A fair attachment of the implant is assured, and irmervation of the cornea is not disrupted. 

The operation procedure and the instruments have been tested in 72 experiments with 
rabbits, and the method was subsequently used on two clinical patients. A controlled 
weakening of refraction in the meridian being corrected from 4.0 to 1 1.0 diopter was 
achieved, depending on thickness of the implants and their position with respect to the 
optical center. 

Claims 

A method for correcting the non-compound myopic astigmatism by carrying out the 
tuimel keratoplasty, characterized by the fact that, in order to weaken refraction of the 
cornea in the meridian of the maximum refractive force, two opposed arc-shaped tunnels 
are formed at the same distance from the optical center, and band-shaped implants of a 
predetermined cross-section are inserted into the tunnels. 
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(54) CnOCOB KQPPEKUMH nPOCTOl O M14- 
OriMHECKOrO ACTHrMATMSMA 
(57) l4cnonb30Ba»uic: c mcamuvihc. a ;imchho b 
o<t)Ta/ibMonorini. n Moxer 6biTb Mcno/ib30BdHO 
fxnn KoppeKumi npocroro MuonnMOCKoro ac- 
TiirMaTii3Ma. CyuinocTb: o Aoa npoTHBOnexa- 
luux. iiaxOA^iM^ixcfl Ha aaAannoM paccroflHini 
OT onTiisecicoro uentpa. AyrooGpasnwx (cex- 
TOpanbMUx) TOHMC/iJi (1) poroonubi (2), pacno- 
noKCHMux B MepuA^ianc Maki6o/ibiucvi 
npenoMnfiWiucri cw/iu. pcoa^t nenTOBHAHbie 
MMn/iaiiTdTU (3) onpeAencHHoro nonepeMHoro 
ceMCMnfl. B pe3ynbTaTe aioro nponcxoA^T 
npori*5aMMC ncpeAnnx cnoco poroauubi bmc- 
CTC c iiMn/iaHTOTOM, a cncAOoaTcnbHO, ynno- 
mcHiic OHTHMecKoro uentpa (4) d 
KoppempyeMOM MepnAnane it yMeHbujCHUft 
ero nper.oMnsKjuieii c;i/iw. Pect^paKqvionHbm 
3(}^({>eKT 3aDiiciiT OT paccTOflMuq TOHHeneiTi or 
onTHMCCKoro uenTpa poroouuw vi nonepewHO- 
ro ceMCMUR MMn/ianTaToo. nono>KiiTenbnbift 
3(^)4)6X1: cnoco5 oGecncMiioacT xopoujy>o <})»k- 
cnunK) uMniiaHTaTa u mc HapyiuaeT itHnepoa- 
UMK) porobvi(4bi. 1 tin. 



l/l3o5peTeHiie cTHocuicn k mcamumhc. a 
iiMeHHO K o4>i*a/ibMonorMn ii mo>kct 6biTb «c- 
no/ib3baaMO Ann xoppeKuini npocroro mhomh- 
•lecKoro acTHTManiSMa. 

MaoecTeM cnoco5 koppckumm MMonuMe- 
CKoro acTiirMaTu3Ma npu homouui mcxc/iom- 
HOfi pe()>pdKuiioHMori MepiiA^OHa/ibHOii 
TOHHeyibHOvi xepaTonnacTMKM, xoropuM 3a- 
xnioMacTCfl uo cniAeMiin d McpitA"OHanbHbic 
TOHHe/iM porrr:;iubi, b McpnAwaHe HawSo/ib- 
Luew npeno? .^inKDmevi cunw. /icmtoohahwx mm- 
nnaMT,->Too c nocncAyioiUMMU 
nor.' n«K)L4vtMii MepviA"OHanbnuMii jiaAPC- 



3aMn poroBMULi B uennx yciineHiia pe<^paK^n- 
OHMOrO Dtt)4>CKTa. 

K HCAOCTaTKaM cnoco6a OTHocnTCfl: hcoG- 
xoAMMOCTb yne/^MMCMitfl l|:o/inMecToa nepeca- 
xCMMux lu-mnaHTarou m noc/ia6nflK)U4Mx 
naApeaoo no Mepe yoenuMCHim Koppernpye- 
Moro MuonnHecxoro acTnrMaTii3Ma: BOo/ieMe- 
luie 0 30Hy oncpauun (b McpnAwaMe 
Mafri6o/)bUJeri npe/:OMn«K)u|Cfi cunw) npaxxn- 
MGCKit ocefi poroDimw. aa ncxntoyeHMeM onrw- 
MCCKoro uenTpa A"aMeTpoM 6 mm; 
yMeHbiueHue MexaHiiMecKOM npoMnocTu poro- 
Duuu B canan c naMCceHiiCM nocnaOnntoiuvix 
HaAPC30B iia 95-98% ec TonmnHbi. a Taxxe 
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HeAOCTaroMMan ^(t)<^eKTMBHOCTb MeroAa npw 
dCTMrMaTii3Me ducokhx cieneHert. 

MaeecTeH cnoco6 KoppeKumt MMonime- 
CKoro acTMrMaiMSMa nyreM HaHeceHun ne- 
CKB03MUX rnyOoKMx a^^hhux paapeaoD o 5 
nepM(^epKMecKO() MdctM porosHUbi (paapeau a 
BMAC Ayrn). h MMnnaHxauMM a hmx annorpSHC* 
n/iaHTdToa m3 eucyuieHHOvl poroaiiubi. 

HeAOCTarxaMM AanHoro cnoco6a pbhrot- 
cn: ciioxHOCTb <t)MKcauiiii a/inoTpaHcn/idHTa- 10 
Ta, BoaMOXHOCTb ero norepvi m paccacuBdHiin: 
HaHeceMMe paapeaa o bmao Aym Buauaaer 
nepeceMCHMe HepBHbix bohokoh h Aenepaa* 
UMio poroBMuu, CHiDKaeT ee MexaHMMecxyto 
npOMHocTb: pe4>paKuiioHHbiA 3it)4»eKT 3toA 15 
onepauMH orpaHUMBM. 

Ue/ibio M3o6peTCHiifl ao/iRCTCB oc/iaSne- 
Hvie pe4>paKUMii poroBvi'ubi a MepnA^iaMe iiaM* 
6onbiijeA npenoMAfliotue^) cm/ih. 

noCTaa/iCHHaR uenb AOCTuraeTcn nyrcM 20 
BBCAeHUfl B ABa nponiBOiiexauiMx. HaxoA«- 
lUHxcn Ha 3aAanH0M paccTOflHuu or onrnse- 
CKoro ueHTpa. AVrooOpaanbix (ceKropanbHWx) 
TOHHenn poroenuw. pacnonoxennux o Mepvt- 
AvidHe HawOonbiueri npe/ioMn«K)uieu cunu. 25 
neHTOBdAHbix MMn/iaHTaioB onpeAenenMoro 
nonepeMHoro ceMeuMfl. B pcay/ibTaie aioro 
npoMCxoAUT nporn6aMne nepeAHUx cnoeo po- 
roBviuu BMecie c MMnnaMTaroM, a cncAOoa- 
xenbHO. ynnoiueHMe onrnMecKoro ucHipa o 30 
xopperwpyeMOM MepwAnaHe m yMeHbujeHne 
ero npenoM/ifliomeM cunw. Bapbtipyn pacno- 
noKeHweM roHHeneri or onitmecKoro uempa 
poroBwubi M nonepeMHbiM ceMCHHeM wMnnaH- 
laiOB MOJKHO MeHPTb pc4>paKuiiK) poroBMuw o 35 
aaAaHHOM MepMAwaHC na onpeAenenHyK) ne- 

/IMMMMy. 

CyiUHOCTb aana/ineMoro TexHunecKoro pc- 
lueMMJi noncH«eTC« rpa<t>MMecKMMM Marepna- 
naMM. TAe na <|)Mr. 1 ii3o6pa)KeMa poroonna c 40 
AyrooSpaaHbiMM (ceKTOpa/ibHUMw) lOMHcnw- 
mm: hb <t)Mr. 2 - waMeHeHne <{>opMw poroownu 
nocne BBeASHUfl RTOHHcnn /ieHTOBMA"bix mm- 
nndHiaTOB. 

Cnoco5 aax/iiOHaeTcn o cneAyK)iueM: co- 45 
aAaK)T Ayroo6pa3Hbie (cexTopanbHwe) lOHMe- 
AM 1 poroBMUbi 2 npn noMOiiivi cneuwanbHoro 
npMcnocoOneHMfl. npeACTae/ifliomero co6oii 
TOMxyK) MHbeKUMOHMyto urny, uMewiMyK) unp- 
xy/inpHbii^ Marn5 c oxpyxHOCibJO aaAaHHoro 50 
AnaMerpa. Kohcu ur/iu aarynneH raxuM o6pa- 
aoM. MTo5bi OHB He peaa/ia poroBnuy, a paccna- 
MBa/ia ee. npoM3BOA«T nexbipe naceMKn 
poroBMUbi A/iMHOM 2-3 MM aaAaHHOM rnySuHu. 
HaHeceHMeHaceMeKM(t)opMMpooaHMeAyroo5- 55 
paanux (cexTOpanbHbix) TOHHe/ien poroBwubi 
ocymecTBn9K)T c ibkum pacweioM. MTo5bi ce- 
peAMHbi noc/iCAHiix coBnaAann c wepnAwaHOM 
HaM6onbUJCM npenoM/iflioiueM cwnw poroow 
Ubi. BoAHy w3 HaceMexoBOAflT KOHeuur/ibi. flo 



HAM npoTMo MacoBoC^ CTpenxe npii noMomM 
nerxMx tcaMdre/ibHux ABVDiceHiift npoMaaoART 
UMpxy/inpHoe paccnaMsaHMe poroanuu ao 
cneAyiouieP. naceMKH. AnanoruMHUM cnoco- 
6oM ocyiuecTB/iflioT 4»opMMpoBaHMe BToporo 
(npoTMBonexaiuero) lOHHdnA poroBHUbi. 

BBeACHMe /leHTOBMAHoro MMn/iaHTara b 
TOHHe/ib poroBnuu ocytuecTB/ipiOT npM noMo* 
U4M MaornyroA nr/iu m hmtm. C 3to<^ ue/ibto 
Mcpea KOHCU MaornyTofl nr/ibt a eo npocaer 
BBOART Hef)/iOHOByio HMTb 8*00. Mepca OA^y 
m3 HaceMCK BCTaanniOT Mrny b Tonnenb poroBn- 
Ubi. KoHcu Mrnbi buboa^t wepea npOTMBono* 
noxnyio Hacemcy. 143 nero yAanmoi HdTb m 
nyciyK) wrny BbiBOA^T m3 TOHHensi b o5paTH0M 
HanpaBnCHMvi. K OAHOMy m3 kohuob hmtm noA* 
BflauBaiOT /leHTOOMAHbiA MMn/iaHTBT 3. 3a oner 
Tpaxu^ivi 3a CBo6oAHuA kohcu Hum npovia&o- 
ART BBeACMHe MMonaHTaTa o TOHHC/ib. Anano- 
riiHHUM cnocoOoM ocymecTsnntoT 
npooeACHne itMnnaHTara a npoTMBO/ie>Kaiuiui 
(BTOpow) TOHHenb poroBMUbi. B pcay/ibTare 
aioro npoMCxoAWT npornBaHne nepCAHiix c/io- 
CB porooMuw BMecTC c MMnnoHTaTOM, ynnoiue- 
Hvie oniMMCCKoro uenrpa 4 o MepuAMOne 
aaneranon TOHHenw c MMn/iaHxaroM n yMCMb- 
moHne npe/ioM/inioiueM cimbj poroDnuu d 
aioM Mepiw^are. 

n p M M e p. BonbHan H., 51 roAO. McTopuji 
6onc3HM N? 6397. 

flwarnoa: npaabii^ rnaa - MwonanmecxHu 
npocTOw npnMOvi acTurMarnaM owcokoii cie- 
neiiii, aM6niiontin. 

flaia npoaeAennn dncpaumi: 02.04.90 r. 

MecTO npooeACHMfl onepaumi: k/iuhviko 
0(l)Ta/ibMonornM ArUYB. UeHxpa/ibHaa ropoA- 
CKa« K/inHMMecKaa 6o/ibHnua, I rnaaHoe oTAe- 
nenne. 

OcTpoTB apeniin npaooro rnaaa 0.06 c c Kop- 
peKuneii uuniiHAP - 7.0 Anip ocb 180^ paono 
0,3. 

Pc(})paKT0MeTpu9 npaooro rnaaa: 0° - Muoniifl 
0,5 AHTp, 90® - MMOnnfl 0,8 Amp. 

XoA onepauMii: 

143 AOHopCKOvi poroDnuw nponaeeAeHo 
DWKpaMoaHwe AByx AeHTOonAHbix HMnnaHra- 
TOB c nonepeMHWM ceneHneM 0,5 x 0,75 mm. 
nocneAHne npomiiTw c OAHoro KOHua HHTb»o. 

nocne o6pa6oTKii onepauuoHHOro no/in u 
o6e36o/iMBaHnfl OTMCMBHa ueHTpa/ibHan aona 
poroDMUbi A^aMeipoM 6 mm. flponaoeAeHu 4 
paAwa/ibHbie naceMKii AnwHOfi 2-3 mm. r/iy5vv 
HOM 0.35 MM Ha 1^°. 4^, 7'° m 10^° Macax. 
Mepea ain HacesKw nponaBeAeHo t^opMnpooa- 
Hue Aoyx TOHHenew c 10^ ao 1 ^ m c 4^ ao 7 

B TOHHe/IM BBeACHU HMTH C n0A0«3aHHblMM K 

HMM MMnnaHTaTaMM m aa CMei Tarn aa cooSoa- 
Hbie KOHUbi HMTCM ocyiuecToncHO BDCAeHr.O 
MMnnaHiaTOD o TOHHe/iu poroBnuw. AcKcaaor. 
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C aHTM6H0TMK0M POA KOHbKJMKTMBy. AHTMCen- 

TMMecKdA noon3Ka. 

03.04.90 r. 1-e cyiKw nocne onepauwM. 
YMepeHHaw noci)eonepauMOKHa« MiibeKUMW 
rnaanoro n6noKa, poroBwua npo3paMMa«, mm- 
n/iaHiaTbi npoapaMHwe. mmciot ^lopMy npa- 
BH/ibHbix nony/iyHMA. 

r/ia3 ycnoKOnncw Ha 3-ii cyrKW. A8fl»»He<*" 
luee HaSnioAeHMC noicaaano SHaMMTcnbHce ii3- 
MCHeHwe pe4)paKUMM. Taic octpora apcHMR 
npaaoro rnasa cocTaanR/ia 0.2-0,3 6e3 Kop- 
peKUMM. Oc/ia6ncHMe pe<J)paicuMM b MepnAwa- 
lie 90° noATBepMCACMO o4)TanbMOMeTpMCft w 
pe(|)paKT0MeTpi4eb^. 

Pe3K)Me: o peaynbTare oncpanMw npo- 
ii30iuno ocna6neHMe pe<t)paKuvui b MepMAwaHe 

90°. npU AOCUDKCMMM ocrpoTbi 3peHM« 6C3 
KOppCKL\llM paOHOfl OCTpOTO SpCHMfl C MBKCM- 

Ma/ibHoA KoppeKuiiei^ ao onepauwM. 

JXns\ nporMoanpooaHMfl pe(t>paicuMOHHoro 
3(t)fj)CKTa nponaoeAeH <t)n3MKo-MaTeMaTiiMC- 
cKufi pacMCT onepau:^tii n npeA/io>KeHa <t)OpMy- 
na. no3DonflK)iMafl no paAwycy KpuonsHu ao 
oncpauMvi, nonepeMHONiy ceMCHUK) iiMnnanTa- 
la u paccTOWHUK) AyrooGpaSHux (ceKiopanb- 
Mbix) TOHne/ieii OT oninMecKoro ueHTpa 
obiMnc/inTb creneHb ocna5nriMnn pet^paK^^n1 d 
KoppernpyeMOM MepnA^aHe. 

npenMymecToa npeA/io,^enHoro n305pc- 

>Ke/iaeMbIM pC^^paK^H0MMbl^1 3(J)(t)CKT AO- 

CTHraeicfl np;i MviHHMyMe MaHnnynwuMiH Ha 
npoapaMHOvi poroouuc. B sony onepauf.n ooo- 
/iCKaoTCfl /inujb napaueMTpanbuawMacTb poro- 



- BMuu, B TO Bpenn kbk ee onTHsecKMA ueHTp h 
nepM4>epviii ocratOTCP MHiaKTHbiMM. 

He HapyuiaeTCfl MexaHMMecKan npoMHo- 
CTb poroaoA o6o/iomkm. 

5 Bo3MO)icHOCTb AOCTVDKeMMn aannaHMpo- 
BdHHoro pe(t)paKmiOHHoro 34><t>eKTd nuiub ny- 
TeM BapbMpoBdHHa to/iiamhoA MMnnaHTaToa h 
paccTonHMBH TOHHeneft or oniMMecKoro ubht- 
pa. 

10 B03M0)KH0CTb KOPPCKUMM HpOCTOrO MHO* 

nMMecKOro acTurMdiMSMa ao 11 .0 Anrp. 

06ecneMkiBacTCR xopotuafl (t»viKcauMn mm- 
nnaHTara m hb Mapyujaeicfl HHMepBauvm poro- 

BMUbl. 

15 TexMMKa onepauHM m MMCTpyMeHTapMft 
anpoGMpoBBHU o 72 aKcnepuMeHrax hb xpo- 
nwKax. nocne Mcro cnocoS npuMeHCH y Asyx 
OonbMux 0 loiMHUKe. rionyseiio AoanpoBaHHoe 
ocnaOncHne pe't)paKUMii b KoppervipyeMOM mc- 

20 PHAMSHC OT 4,0 AO 1 1.0 AHTp. B 3aBMCMM0CTM 

or ToniuuMbi MMnnaiiTBTOB m pacnonoxeHMQ mx 
OTHOCilTC/lbHO onTWMecKoro UCHTpa. 

OopMyna M3o5peTenMfl 
25 CnocoO xoppcKunn npocToro MMonwme- 
CKoro acTurMaTHOwa nyrcM TOHMenbHOM Kepa- 
TonnacTMKM. 0T/iMMaK)iuMMC« reM. mto. c 
ue/ibK) oc/136/ieHMn pe4>paKi;Mn poroDnuu o 
McpnAiiaHC iianBo/ibUjeH npenoMnflwiueM ch- 
30 nw <t)opMnpyK)T Ha OAWHaKOooM paccroflHWH 
OT onTHMCCKoro ueHTpa abb npoTHDO/iexamux 
AyrooGpaanux TOHHenfl. d KOTopue bqoa«t 
noHTODMAHue MMn/iaHTaru onpeAeneHHoro 
noncpeMMoro ceMeHun, 
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